C omplementary and alternative medicine (CAM) is broadly defined as healing ideas and practices separate from and complementary to 'conventional' medicine (1) . Examples include natural health products (also known as dietary supplements), massage and acupuncture. CAM use has been shown to be increasing in both adult and pediatric populations (2, 3) . CAM use has been variably linked to ethnicity/race, income and education, and severity of health concerns (3) .
In Canada, a nationwide survey in 2006 found that 15% of children had used CAM in the previous year. (4) . Similarly, a recent United States study reported that 12% of children had used CAM in the previous year (3); however, use appears to be much higher in children with chronic health concerns (5) . CAM use was reported by 54% of patients of a general pediatric clinic (6) and by 64% of a pediatric rheumatology clinic (7) . As the most common chronic disease among children, asthma appears to be associated with significant CAM use (6) . While no major Canadian study investigating the epidemiology of CAM use in pediatric asthma has been published, American surveys of this population have found that the prevalence of lifetime CAM use ranges from 51% to 89% (8, 9) .
Concerns have been raised about the potential for interactions between CAM and prescription medications, especially in pediatric patients (10, 11) . Meanwhile, providers may be dangerously ignorant of their patients' CAM use because parents often do not disclose CAM practices of their children, and physician acknowledgement and charting of these is often deficient (12, 13) . Thus, there is an urgent need to investigate the pediatric use of CAM in Canada. Better understanding of which CAM modalities are used, why or why they are not used, and patients' sources of CAM information may inform patient management and may guide future research into the determinants and effects of CAM use.
The present article focuses on CAM use in pediatric respiratory clinics in Edmonton (Alberta) and Ottawa (Ontario), examining the characteristics of caregivers and children, opinions/beliefs about CAM, use of CAM and sources of information regarding CAM.
original article BaCKgROUnD: The use of complementary and alternative medicine (CAM) has increased in recent years, with especially high prevalence in individuals with chronic illnesses. In the United States, the prevalence of CAM use in pediatric asthma patients is as high as 89%. OBJECTIVE: To investigate the epidemiology of pediatric CAM use in respiratory subspecialty clinics. METHODS: A survey was conducted at two hospital-based respiratory clinics in Edmonton (Alberta) and Ottawa (Ontario). Caregivers (most often parents) of children <18 years of age were asked questions regarding child and caregiver use of CAM, including products and practices used, beliefs about CAM, trust in information sources about CAM and characteristics of the respondents themselves. RESUlTS: A total of 202 survey questionnaires were completed (151 from Edmonton and 51 from Ottawa). Pediatric CAM use in Edmonton was 68% compared with 45% in Ottawa, and was associated with caregiver CAM use, poorer health and health insurance coverage for CAM. The majority (67%) of children using CAM had taken prescription drugs concurrently and 58% of caregivers had discussed this with their doctor. DISCUSSIOn: Lifetime use of CAM at these pediatric clinics was higher than reported for children who do not have chronic diseases. CAM practices that are popular may be worthy of further research to evaluate their effectiveness and safety profile with regard to drug interactions. Health care providers should be encouraged to discuss CAM use at every visit, and explore their patient's health-related beliefs, behaviours and treatment preferences. 
METHODS
The present article describes part of a larger study that was performed at the Stollery Children's Hospital (Stollery) in Edmonton, Alberta, and the Children's Hospital of Eastern Ontario (CHEO) in Ottawa, Ontario. Five pediatric subspecialty clinics (cardiology, gastroenterology, neurology, oncology and respiratory) were selected as sites for the larger study and patients in these clinics were surveyed at each of the two hospitals.
Pediatric patients and their families were eligible to participate if they were <18 years of age and could read French or English. All families were approached in the waiting room of each participating clinic before their appointment. Research assistants remained in the waiting room to answer questions and collect the completed questionnaires. Surveys were anonymous and, to prevent duplicate surveys, participants were asked by the research assistant if they had previously completed a survey for the present study.
At the time of the present study, no standard survey tool existed for assessing pediatric CAM use and, therefore, the authors' team developed a survey for use by all participants regardless of specialty or setting. The final version contained 19 questions that addressed patient and family demographics, health status, current and lifetime use of specific CAM products and therapies, reasons for use, use of CAM concurrently with conventional medicine, satisfaction with conventional care, adverse effects and disclosure about CAM use. Questions were informed by previous CAM use surveys and literature reviews of CAM products and practices commonly used by children, and were intended to address gaps in knowledge of CAM use in children. The survey was piloted for concept validity and revised as needed. The final English-language survey was translated into French and then back translated into English to verify the translation. The French version of the survey was also pilot tested.
Data were entered into SPSS version 11 (IBM Corporation, USA). Descriptive statistics were tabulated as means ± SD or medians (interquartile range) for continuous variables, and frequencies and percentages for categorical variables. The following participant variables were compared according to centre (Stollery versus CHEO) using Wilcoxon tests, independent t tests and χ 2 tests as appropriate: demographics, general health and use of specific CAM products and practices, satisfaction with care and opinions/beliefs about CAM including helpfulness of CAM, information needs and trust in information sources, and reasons for not using CAM.
Comparison of CAM use between the centres was modelled by univariate and multivariable logistic regression; predictor variables included child's age, ethnicity, sex, health status, time since diagnosis as well as family's use of CAM, family's CAM insurance, parent's education and income, and discussion of CAM with conventional medical practitioner. Regression diagnostics and measures for detecting outliers and influential observations were peformed. The full methods are described in Adams et al (14) .
Ethics approval was granted by the CHEO and Stollery Research Ethics Boards.
RESUlTS
Completed surveys were obtained for 202 pediatric respiratory patients (n=151 from Edmonton and n=51 from Ottawa). Of the 215 families approached, only 12 declined; one survey was excluded because the respondent completed the survey for multiple children rather than one per child. The most common reasons for visiting the respiratory clinics were asthma (n=84 [41.6%]), cystic fibrosis (n=24 [11.9%] ) and other respiratory disorders (n=31 [15.3%] Mean parent/caregiver age was 36.2 years in Edmonton and 39.9 years in Ottawa (P=0.024) ( Table 1) . Respondents were predominantly female (85.1%), 97.5% were the primary caregiver and 80.5% were the mother of the patient. Most described their health as 'excellent' (32.0%), 'very good' (46.2%) or 'good' (20.3%). Significantly more caregivers in Ottawa than Edmonton had a university degree (34.7% versus 17.6%; P=0.012), but household incomes did not differ, with most (75.8%) respondents earning >$40,000 annually. Most (91.9%) caregivers said they would know if the child had used CAM. Fewer than one-half (42.3%) said the child's CAM costs could be reimbursed by a private health insurance plan, 33.8% said they could not and 23.9% said they were not sure. Most caregivers reported "don't know enough about CAM" (60.3%) as a reason for the child not using CAM, or "don't think CAM is necessary" (20.5%) and "worried about side effects from mixing CAM with other treatments from my doctor" (10.3%). Caregiver CAM use was 67.0% and was not significantly different between Edmonton and Ottawa. Reasons for lack of use were similar to those reported for pediatric use.
In Edmonton, multivariable models showed that patients with 'poor' or 'fair' health status had higher odds of using CAM as those with 'good' to 'excellent' health (adjusted OR 5.2 [95% CI 1.3 to 20.4]; P=0.02). Edmonton patients with health insurance coverage for CAM had 3.4 (1.4 to 8.3; P=0.009) times greater odds of using CAM than those without coverage, while adjusting for other factors in the model. In Edmonton, children of caregivers who used CAM themselves had 4.2 (95% CI 1.8 to 9.5; P<0.001) increased odds of using CAM compared with children whose caregivers do not use CAM. In Ottawa, models showed that children of caregivers who use CAM had 11.4 (95% CI 2.7 to 48.2; P<0.001) times greater odds of using CAM than children whose caregivers do not use CAM. No other variables were predictive of CAM use in Ottawa patients.
Products and practices
Most respondents reported pediatric use of some type of vitamin or mineral-type CAM products (85.6%), with more Edmonton than Ottawa patients having ever used multivitamins (80.2% versus 59.1%; P=0.036) ( Table 2 ). Calculation of overall CAM use excluding multivitamins/minerals decreased CAM use rate from 61.9% to 52.5%.
Fewer Edmonton than Ottawa patients had ever used herbal-type CAM products (22.9% versus 50.0%; P=0.011) including echinacea (11.5 versus 45.5%; P<0.001), probiotics (acidophilus) (20.8% versus 45.5%; P=0.017), fish oil/omega 3s (14.6% versus 40.9%; P=0.014), flax oil (6.3% versus 31.8%; P=0.003) and green food powder (2.1% versus 18.2%; P=0.011). Slightly more than one-third (38.1%) of all respondents had ever used homeopathic products. Regarding current use, approximately three-quarters (75.9%) of patients were currently using some type of vitamin and mineral-type CAM product, especially multivitamins (64.6%), herbal products (13.9%) and homeopathy (7.6%) ( Table 2) .
While the most common CAM practices ever used by patients included chiropractic (45.7%), massage (34.3%), aromatherapy (28.6%), faith healing (18.6%), relaxation (14.3%), homeopathy (12.9%) and acupuncture (10.0%), CAM practices currently used by patients included massage (40.0%), aromatherapy (37.1%), chiropractic (22.9%), faith healing (17.1%), relaxation (14.3%) and energy healing (11.4%). Most of the identified CAM products and practices were perceived to be helpful by the respondents and very few reported receiving no help from them (Table 2 ).
Safety issues: Concurrent medication use, side effects
Most (66.7%) patients who used CAM products had done so while concurrently taking prescription medications (Edmonton 62.6% versus Ottawa 85.7%; P=0.042). Slightly more than one-half (57.0%) of caregivers said this was discussed with a doctor, 22.8% with a pharmacist and 15.2% with other individuals; 22.8% did not report talking to anyone about this.
More than one-half of respondents used some form of CAM (product or practice) at the same time as conventional medicine (54.6%) as opposed to before (8.3%) or after conventional medicine was successful (2.8%), or was not successful (6.5%). One-fifth (21.3%) of respondents reported that the timing of use depended on the type of CAM or reason for use. Of those using CAM and conventional medicine concurrently, 53.6% were using more than one prescription drug at a time, while 34.8% reported using more than one type of CAM at a time. CAM products most commonly used concurrently with prescribed conventional therapeutics were vitamins and minerals (65.2%), herbals (24.6%) and homeopathic remedies (10.1%). Concurrent CAM-drug use was most common for anti-asthmatic agents (52.2%), antibiotics (34.8%) and nasal corticosteroids (21.7%) ( Table 3) .
Few side effects of CAM products or practices were reported. Six minor side effects were reported, in association with calcium, garlic, cold remedies and chiropractic. Two moderate side effects were reported in association with chiropractic and one severe harm was reported in association with the use of magnets. Details of the side effects were not reported by participants. 
Sources of information
The most commonly used sources of information (in descending order of frequency) regarding CAM were: family/friends (65.1%), books (39.6%), health food stores (36.8%), pharmacy (34.9%), Internet (29.2%), CAM health providers (28.3%), the hospital clinic (27.4%) and conventional health providers (26.4%). The most trusted sources of information on CAM (rated on a 10-point scale) were conventional health providers (mean [± SD] 8.4±1.6), the hospital clinic (8.2±2.1), the pharmacy (8.0±1.7) and CAM health providers (7.6±2.5). The majority of caregivers reported 'strongly agreed' (33.2%) or 'agreed' (42.7%) in response to "I feel comfortable discussing CAM use in this clinic". Most also 'strongly agreed' (21.1%) or 'agreed' (40.7%) with "I would like more information on CAM from this clinic."
DISCUSSIOn
The present survey sheds light on the use of CAM by pediatric respiratory disease patients and the characteristics of its users and their parents/ caregivers. As the first multicentre survey of this population in Canada, it may inform both caregivers and researchers in improving care and focusing further research.
While child lifetime CAM use differed significantly between patients in Edmonton and Ottawa (67.5% versus 45.1%, respectively; P<0.004), these values are consistent with other studies investigating pediatric chronic illness (5, 9) . These values also suggest regional/geographical differences within similar patient populations; however, our survey did not identify reasons for these regional differences.
As expected, child CAM use was strongly correlated with caregiver CAM use, which suggests that its use is tied to caregiver health-related beliefs, values and preferences. As in similar studies, poorer health status was related to CAM use (13) . Parents, especially of children with chronic illness, may seek CAM after becoming dissatisfied with conventional therapy and its effects. It may be regarded as a 'second chance' at effective treatment and may be a way for parents to gain control over difficult-to-manage situations (15) . Two-thirds of patients in the present study used prescription medicine at the same time as CAM products and many did not discuss this with their physician or pharmacist. Concurrent use is not necessarily hazardous and, while most respondents did not report experiencing harm, given the frequency of concurrent use, more data demonstrating the safety of this practice are urgently needed. It has been suggested that several of the CAM products most popular with the study group can interact adversely with other CAM and conventional practices. Vitamin C with acetaminophen, vitamins D, B 6 , B 9 and B 12 with corticosteroids, and vitamins B 3 , E and folic acid with ibuprofen have potential to interact, among countless combinations (11) . Such combinations are not rare; a large Toronto emergency department survey of CAM and conventional medication use identified potential interaction in 16% of surveyed children (11) . As such, physicians and other health care providers should inquire about and record history of CAM use routinely during patient visits. Some drug-natural health product combinations may, in fact, be helpful; for example, studies have suggested that probiotics may be effective in preventing antibiotic-associated diarrhea (16, 17) . Patient safety depends on disclosure and discussion of all health practice and our concern is not that patients use natural health products to improve their health, but that they do so without disclosure. Aside from being able to advise about positive and negative interactions, understanding CAM use can improve the ability of health professionals to deliver patient-and family-oriented care. While most patients in the present study reported that CAM was helpful and that they felt comfortable discussing their CAM use in the clinic, physicians have been shown, in many cases, to be dismissive of CAM and negligent in recording its use by their patients (12) . Patient-centred care demands that health care practitioners learn about their patient's health care beliefs and preferences (18) . Beliefs about CAM and its effectiveness, especially compared with biomedical approaches, can impact adherence to prescribed therapy. For example, when respiratory disease therapy is perceived by patients to be ineffective or inappropriate, adherence can diminish (19) .
Generalizability of the present study is limited by the selection of patients speaking either English or French, and attending one of two urban hospital-based clinics. The ability to recall the use of CAM may be limited, especially via a proxy (caregiver on behalf of a child), and responses may have been biased by expectations of desired responses. Finally, the present survey was not conducted over a full calendar year; there may be seasonal factors affecting the patients attending clinics and/or the use of CAM.
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